Two independent mechanisms of induction of 2':3'-cyclic-nucleotide 3'-phosphohydrolase in glioma cells by cyclic AMP and high cell density.
Specific activity of the myelin enzyme, 2':3'-cyclic-nucleotide 3'-phosphohydrolase (EC 3.1.4.37), increases 2- to 10-fold when sparsely inoculated cultures of C6 rat glioma cells are allowed to grow to high cell density. Cyclic-nucleotide phosphohydrolase specific activity is also induced in C6 cells and in oligodendrocytes by dibutyryl cyclic AMP or by agents that elevate intracellular cyclic AMP. In this report, we have compared the density-dependent induction of cyclic-nucleotide phosphohydrolase activity with the cyclic AMP-dependent induction. Dibutyryl cyclic AMP induced cyclic-nucleotide phosphohydrolase specific activity in both sparse and dense cultures which had very different density-dependent cyclic-nucleotide phosphohydrolase activities. Induction of both cyclic-nucleotide phosphohydrolase specific activity and intracellular cyclic AMP content by norepinephrine also occurred to a similar degree in sparse and dense cultures. Similar results were obtained for several clones of C6 cells, and for a clone of oligodendrocyte x C6 cell hybrids. Induction of cyclic-nucleotide phosphohydrolase by norepinephrine or dibutyryl cyclic AMP was not due to a change in cell density or rate of cell proliferation, nor did cell density have any appreciable effect on cyclic AMP content of the cells. These results show that regulation of cyclic-nucleotide phosphohydrolase activity in C6 cells involves two distinct mechanisms.